Many adolescents experience adjustment problems including externalizing and internalizing problems. Antisocial behavior is an externalizing behavior that refers to persistent violations of behavior patterns that are deemed socially appropriate. It is characterized by a broad scope of aggressive and coercive behaviors, including verbal and physical aggression, defiance of authority figures, theft, and truancy. Therefore, it is disruptive to individuals, family and friends, and society. Moreover, antisocial behavior during childhood is predictive of adolescent and adult crime. [1] [2] [3] In a Family factors including family structure, social status, and family relationships are predictors of adolescent antisocial behavior. Enmeshed parentchild relationships and authoritarian parenting styles are the strongest predictors of antisocial behavior.
means of developing strategies to prevent the problem of adolescent tendency to commit crime, delinquency, or criminal behavior.
Depression is the most prevalent internalizing problem among adolescents. 5 A United States review of depression-related literature in the decade prior to 1996 found that the prevalence of depression ranged from 0.5% to 8.3% in adolescents, and gave an estimated lifetime prevalence rate of major depressive disorder in adolescents of 15-20%. 6 A national survey of physical and mental health in Taiwan conducted in 1999 found that 30.5% of 3487 adolescents aged 12-18 years old had experienced depressive symptoms as their most frequent response to stressful life events. 7 Early intervention is important as individuals who have depressive symptoms during childhood and adolescence are more likely to have mental problems in young adulthood. 6, 8 Family factors including family structure, social status, and family relationships are predictors of adolescent antisocial behavior. Enmeshed parentchild relationships and authoritarian parenting styles are the strongest predictors of antisocial behavior. 2, [9] [10] [11] [12] The influence of family structure and socioeconomic status on antisocial behavior is mediated by family relationships. 10, 11, 13 Therefore, family relationships can be an important mediator in the development of antisocial behavior in adolescents. Negative parenting practices (e.g. parental rejection and lack of emotional warmth) are associated positively with adolescent depression. [14] [15] [16] A Taiwanese study has found that inept parenting, including strict discipline, poor supervision, and non-directive parenting practices, were all associated positively with depressive symptoms and antisocial behavior. 17 Although aversive family environments, such as coercive family interaction, contribute to the development of antisocial and depressive behavior, [18] [19] [20] perceived positive messages from parents are associated negatively with adolescent depression. 21 Therefore, the family's emotional climate and the quality of parentadolescent interaction should be the focus of attention for reducing negative outcomes.
Expressed emotion, that is, the affective attitudes and behaviors (criticism, hostility, and emotional over-involvement) in family relationships is a valuable predictor of the course of psychiatric disorders such as schizophrenia, depressive and anxiety disorders, 22, 23 physical illness, and health behavior. 24, 25 Patients living in an environment with high expression of emotion have poor illness outcomes and more risk of relapse. 22, 23 Maternal expressed emotion predicts children's antisocial behavior, 26 and perceived hostile criticism, mediated through adolescent depression, can explain adolescents' aggressive behavior, such as irritating others, making others look stupid, backbiting, and tripping. 19 However, few studies have focused on expressed emotion and antisocial behavior. We investigated the relationship between expressed emotion, depression and antisocial behavior in adolescents.
Methods

Study framework
We hypothesized that adolescent antisocial behavior arises directly from depression and expressed emotion, including emotional involvement (EI) and perceived criticism (PC) (Figure 1 ). Depression might also be a mediating factor for the relationship between expressed emotion and antisocial behavior. Family factors including father's and mother's educational level, parent's marital status and family monthly income, and personal factors including sex and level of academic performance were assumed to influence antisocial behavior, depression and expressed emotion.
Study sample
Child and Adolescent Behaviors in Long-term Evaluation (CABLE) was a longitudinal study that commenced in 2001. 27, 28 The original sample included all first-grade students (cohort 1) and all fourth-grade students (cohort 2) in 18 randomly selected public elementary schools in Taipei design and sampling procedures have been published previously. 27, 28 As expressed emotion was only measured in 2004 for cohort 2, a cross-sectional design was used. This sample consisted of 2712 seventhgrade students who completed follow-up. Among them, 1880 students provided their parents' information. After removing cases with incomplete data, the final sample size was 1599 students.
Comparison of included and excluded students showed no significant differences in antisocial behavior, depression and all background factors, except marital status. The distribution of background variables is shown in Table 1 .
Study variables
The operational definitions and measuring scales of key variables are provided in the Appendix and described further below. Students rated seven items about emotions and vegetative symptoms in the previous 2 weeks with: (1) never; (2) once or twice; or (3) many times. The total score ranged from 7 to 21. A higher score indicated a greater severity of depressive symptoms. The Cronbach's α for the scale was 0.78.
Antisocial behavior
Expressed emotion
Expressed emotion was measured using the Family Emotional Involvement and Criticism Scale (FEICS) of Shield et al. 31, 32 FEICS was used to measure family relationship and to assess perceived family criticism and emotional overinvolvement from the perspective of the respondent. It comprised two sub-concepts: EI and PC; EI referred to the level of perceived emotional over-involvement of family members, and PC to the level of perceived critical comments from family members. Fourteen items were scored on a five-point Likert scale of 1 (almost never) to 5 (almost always). Total subscale scores ranged from 7 to 35. Higher scores represented higher levels of EI or PC. The reported Cronbach's α for EI and PC for 13-18-year-old Irish adolescents was 0.64 and 0.75, respectively. 33 The Cronbach's α for the scale in this study was 0.77 and 0.59, respectively.
Statistical analysis
Analyses were carried out using SAS statistical software (Cary, NC, USA). Descriptive statistics of variable distribution were followed by path analysis using LISREL 8.05 to test the study hypothesis and investigate direct and indirect relationships between variables. As the study variables included nominal and ordinal variables, criteria for multivariate normality were not fulfilled. Therefore, we first had to calculate the asymptotic covariance matrix and used the weighted least-squares parameter estimates to estimate the direct and indirect relationships in the model. 34 The model's goodness of fit was assessed by the following indices: χ 2 /degrees of freedom (DF) < 5; root-mean-square error of approximation (RMSEA) < 0.05; goodness-of-fit index (GFI) and adjusted goodness-of-fit index (AGFI) close to 1.
Results
Distribution of expressed emotion, depression, and antisocial behavior
As shown in Table 2 , attacking others was the most frequent antisocial behavior (11.94%), followed by vandalism (10.07%). Stealing (2%) and extortion (1.13%) were less common. The mean score per item of antisocial behavior was 
Relationships among antisocial behavior, depression, and expressed emotion
Direct and indirect relationships among variables were established using path analysis (Table  3 and Figure 2 ). The coefficient of each path was standardized and only those variables that achieved statistical significance (p < 0.05) were kept in the model. All goodness-of-fit indices indicated an acceptable fit between the model and data: χ 2 / DF (0.23), RMSEA (0.0), GFI (1.00), and AGFI (0.99).
According to model 1, mother's education, parental marital status, sex, and depression had direct effects on students' antisocial behavior, with depression having the greatest impact (standard coefficient = 0.22). Parental education, parental marital status, sex, academic performance and PC had indirect influences on antisocial behavior. Model 1 confirmed that depression mediated the relationship between PC and antisocial behavior. PC was correlated positively with depression. Model 1 explained 7.5% of the variance in antisocial behavior. Model 2 demonstrated that parental education level, parental marital status, sex and PC had a direct impact on students' depression, with PC being the most important predictor (standard coefficient = 0.45). Sex and academic performance were correlated indirectly with depression, through PC. This means that boys and students with poor academic performance tended to have higher PC, which resulted in more depression. Model 2 accounted for 24% of the variance in depression.
Model 3 demonstrated that students who were female and had higher family income, stable parent's marital status, and higher academic performance were more likely to experience EI. This model explained 6.4% of the total variance.
Model 4 demonstrated that students who were male and had poorer academic performance were more likely to receive criticism. Model 4 explained 3.6% of the total variance. However, there was no significant relationship between EI and depression, or between EI and antisocial behavior.
Discussion
Based on the results of path analysis, we found no direct relationship between expressed emotion and antisocial behavior. However, PC can influence the expression of antisocial behavior indirectly through depression. Students who are male or have poor academic performance reported higher levels of PC.
Relationships between antisocial behavior, depression, and expressed emotion
We found that sex and level of depression were associated directly with expression of antisocial behavior, whereas PC was related indirectly to antisocial behavior through depression. This mediating effect of depression agrees with the findings of Hale et al, 19 however, we did not find a direct effect of PC on female adolescent behavior. Hale et al have measured antisocial behavior as physical and verbal aggression. In our study, it was reserved for more serious acts such as vandalism and deliberate theft. Several studies have found that prevalence rates of adolescent depression are higher in females, and that males perform more aggressive behaviors than females. 16, 18, 20, 35 We had similar findings for the direct effect of sex on adolescent depression and antisocial behavior. It is possible that females are more sensitive to negative interpersonal interactions than males, which leads to increased depression. 36, 37 For the indirect effect of sex on antisocial behavior, one possible route was through depression, and another was through PC and depression. In Chinese society, traditional values view boys as more important for the family's future (e.g. they are responsible for taking care of the household and carrying on the family name), which often results in parents being stricter with sons. 38 When raising girls, parents adopt the attitude of "San-Tsung-Si-De". 38, 39 This refers to traditional Chinese views about raising female children. Girls are meant to be raised to be obedient to their fathers at home, their husbands when married, and their sons when their husband dies. The four fundamentals for educating girls in traditional culture are behavior, speech, appearance, and needlework and cooking. We found that girls were more able to feel EI and boys tended to feel PC. Therefore, boys are more vulnerable to criticism in the context of Chinese culture and traditional parenting patterns.
Relationship between expressed emotion and depression
We found no significant relationship between EI and depression. The EI items in FEICS 31 were developed originally to reflect a negative and enmeshed type of family involvement. However, the components of EI might include a desirable element of family belongingness that would be correlated negatively with depression. 32, 33, 40 Furthermore, some research has indicated that EI can be either a risk factor or a protective factor according to family situation and outcome variables. 31, 41 The reason for not finding a direct relationship between EI and depression in our study might be the close parent-child ties that are emphasized strongly in families in Taiwan. 38 We suggest further study to clarify the relationship.
As in previous studies, 16, 19, 20, 22, 23, [31] [32] [33] 40 we
found that there was a strong positive relationship between PC and depression. As a result of parental opposition, criticism, changing expectations, or punishment, including corporal punishment, which is acceptable in Taiwan, children might develop a negative view of the selfworld, which results in selective attention to negative events, avoidance, social withdrawal, and even depression. 18, 42 An old Chinese proverb from the Sung Dynasty, "Studying is the noblest of human pursuits", demonstrates how the importance of academic excellence has deep roots in Chinese society. Children's high academic performance indicates their parent's success in child raising, and removes the need to worry about the child's future success. 38, 43 Chinese parents use restrictive and controlling parenting styles, 38, 43 similar to the authoritarian parenting style in Baumrind's parenting style typologies, in which parents are typically strict, expect obedience, and assert power when their children misbehave. 44 Studies of the association between children's academic performance and authoritarian parenting style have shown inconsistent results in families from diverse ethnic backgrounds, even within Asian societies. 45, 46 Under strict parental discipline, children are more likely to perceive critical comments from their parents. Our study found a negative relationship between academic performance and EI, and a positive relationship between academic performance and PC. It has been proposed that academic performance plays an important role in the parent-child relationship. Poor academic performance might cause adolescents to perceive criticism from their parents.
This in turn would influence adolescent's depression and lead to the expression of antisocial behavior.
Study limitations
There are several limitations to our study. As expressed emotion was only measured in the 2004 CABLE survey, we were only able to conduct a cross-sectional analysis, and hence a causal relationship between depression and antisocial behavior could not be established. The alpha coefficient for the measure of PC was only modest. However, the robust association between PC and depression indicated that it does measure a valid construct.
In conclusion, this study was concerned with investigating the impact of expressed emotion on adolescent depression and antisocial behavior. We found that the most important factor that influenced adolescent antisocial behavior was PC from family relationships. PC also acted through depression to have a significant indirect effect on antisocial behavior. When investigating adolescent antisocial behavior, depression is an important issue to consider. In addition, parentchild relationships should be improved to prevent adolescent depression. As a result of the importance of PC, when children's academic performance is not ideal, parents should encourage their children as opposed to punishing or criticizing them. This is particularly the case for males, because under Chinese traditional values, male adolescents are put under greater pressure by parents than are female adolescents. Parents' beliefs and values regarding their children's academic performance is an important topic for future research. 
